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PURPOSE: Provided is a water-insoluble crosslinked 
amide derivative of hyaluronic acid, which can be 
used for a film for preventing adhesion after an 
operation, a wrinkle curing agent, and an auxiliary for 
a plastic surgery. 

CONSTITUTION: The crosslinked amide derivative of 
hyaluronic acid is produced by crosslinking the 
hyaluronic acid or cation salts thereof with a polymer 
or an oligomer having at least two amine groups by 
an amidation in the presence of an activator of a 




carboxyl group, wherein the polymer or the oligomer is selected from the group consisting of chitosan. 
chitosan derivatives, deacetylated hyaluronic acid or cation salts thereof, peptide having at least two 
reactive amine groups, and protein. The ratio of carboxyl group of the hyaluronic acid or the cation salts 
thereof and the amine groups of the polymer or the oligomer is 1 :0.01-100. 
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^jfls-si ^2002-0028435 



=)<H Sife 3.^^} ^>^S1 -a-el^. ^^S} #oT}^ g-v^^ =ofl ^o) o^7lAl HA el"^ -g-olfe el-a^ 



HA -frSl-Mj-^l^ ^s.^ = o^el 7|.^] ^^^^ 7ll«^£)jl SJcf HA ^^^^ 

HTll ^ 7MS v+:Sr<H ^zl-^ ^ SUfe^, ^■%-7]7} «fi4?l HA ofl tiV^Ajj^ rA Si -^^A>^<>f| o] ^ 

^^^l^lfe ^-^IjI. SVi-l-fe^ ^^-§-7l7l- HASf ^-§-Al3!l jilji>:g^« HA# ^^Icl-. 



al^.<^I#A>oln al^-^s^-ol^ i^^cfl^ls 3h-g-7l7> ^7flOl A>^sH -i-g-A^ 

HA ^^^^ ^P}^^] ■S-^°fl ilolSl^cl.. n]^ B-s] ;^]4.582.8652:oflAi HA 7>S» 4^«flAi clul^^^ol 

^}-%-^ ^o] JiJlSlSi^D^. s.*l ;^]4.713.4482:<HlAife il-<a:C)l«^l o1-§-*H ^f^^ ^o] jijis) 

Sii^. ^^1 ^l86/0091231<iA-]^ ^7fl ol^s) £fls.Al7ll- 7Mlja slfe ^^-i-i- ol-8-«|.o^ ?l.e4Al7l«- ^-fi-SFfe 



HA 21 7'>s4Al7ll- EDC (l-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride )•!■ ol-§-«1-«»l 

cffe JiJ17> Sicf (n]^ :»fl4,937,2705: ^2:). SE^ EDC » ol^ej-ol 7}:^] cl-7>-g-ol^ i^'g-^sl- HA » 51 
^M^^M Jijlsl$iTq-(nl^ s-sf ;<il5.017,2293: 
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^^7l^ o]^* <*l-g-*><H. ^-g-°11 ^<^*Vfe ^ 4-8-7171- n|l^ fl^H #7ll5l-£S. «>^o^ 

*2lali3li4 SEfe ^ #el^ ^ ^V^ - -B-^m^ ^ol o>ulE^. o>n>ol^ 

* ^-B-^^* ^ ^^S] 7}^^ ^I-a-^^-a- -B-3^^1fe ^S^^ <^el Jl^^, Vi-^ pH 21 2: 

^«:>1lAi5. ^clfe ;tllsLel-fe s.;^!^ 7].^]j7 o^cf. zL^m EDC » «>l-8-eV<»l HA s\ M^M^^ ^^ <^o]:^ 
^d-y 7l#sl uf^ Afl^^ ^S^lTilsel- ^ -J- sicf. -g. ^i^o^ ^ofl i-§-A^oi 7^j2^ em^^ 

-a-s^m, 71^51 ^i^^^^-'LV -B-s.^71- AS;s«ifloiiA-i «a7fl ^n^M ^ 7>^ ^Tii -g-sfl^cffe la^-g: 

^2:^ #^oH. ^^-^^ iLoife l-^sl ;<flae|-fe 7Hui sa^^ 



^. -H- ^'S-a- o>^7l7l- -f-711 o]^ ^Tfl^Vfe SL^T.} SEfe *El JltH7> o>b>c,] hV o.^ ^^i^^^ £fe ZZ <y=ol 

jnS>:i^^ ^^^S. l-ol) l-g-A^ol 7^:57^ *]<a-=^Al- -B-£^» -^7^^^ ol-^7l7l- -^71) 

ol^ #^*>fe oi^^l- £^ *el:iiB^^, A^>7l :iL^7} ^hIjuH ^^-g- o>i=i7l7> -^71) oi^jj- ^7fl*>fe ji^^ii. gcfe 

7K ^7.} xfl^ofl oi^^ ^<^v*'a ^ 9X^ <^>'?i7i# 7^31 saol £^ s^ioflAi <a:;5is^^ 7^^^- -a^.^^ 

l-elJlololjl, ^>a4Al7lSl «A^^;«|1£1 $7f|«|-oflAi >a-7l Jl^xl- £fe -l-elalt^Sl o}^]?]^ ^7] *1 ^^^A}- 

l-S-A^?! 7>5l€ sm^^it -B-S.^* »l*t!-c^. H>^2l*V7llfe, ^ ^^-B: ^7] 7}M^ -B-s^H 5^^^^ 

^-S-<^ ^l^^^^-a- afe ^ «3=ol^^Sl ?>=^Al7l tfl ^7l ji^;^V £fe *elJiol5l o>ol7ls1 Bia- 1 : 0 01 ' 

~ 100 ^s. ^lS5a ^^-^s *>fe, i-^A^o] 71-32^ el-a^Aj -B-£^i» ;Hl-§-^>ci-. «>^3!«V7fl 

fe. n^^X\7]$\ %^i^^]S] ^7^^}<^^.^ o>^7l7> ^7l| o]^ ^T^H^}^ JI^X} #2lJlo]7> o>ij>o1s^ 

*il ^m-f-^-tV £fe n «»oi^<g4 s^V^^ja ^^^^ *>fe. S<M1 l-g->^?l 7>ja^ *l<y:W-tV -B-iE^tfli- ;*ii^?.v 

Cl-. ^ a>^3l«>7llfe. ^7l 71-iEJa ^l-t^^-^V -B-£^<^ 5a«H>H. ^71 «1:-S-<»1 -t>^ £fe -i'^a 

T^^Sjal, ^7l ji^;^> ^eljiinlfe -arofl #;ql§>fe ol-^7l7> ^dli ol^oi). "a^^*}* ^IMfe cl-7>'a=olJi. 

Jl&^> £^ ^HlJ7i^o]D^. ^71 Cl-7>'a=ol^ Jl$;^> ^elJinlo^ o>nl7l<4 ^7] Sl<y:^^Aj. ^ <g:olJ2-.gsl 

s^Al7lfil-Sl ^^71^ o]^* ol^§>0^ SSl-^^ ^^Al?^A-l ^-g- ^^^S e>fe. §611 ^-^^ol 7I.5, 



-g- ^ ?1-2^A]7121 ^A^^^lSl e^fl^H^i «>°J717V ^711 01^ ^Xfl^l-fe JL^X} afe ^ElaH* 0>nHH 
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■i-slJuHsl 6l-^7l3) Hi* 1 : 0.01 - 100 O-S. *l-ol ^-g-^l^lfe ^^1^^ sfe «-g-^^"?l 7>3a:a ^m^^ 

^ 3^^^^^ =t^^«1-j1. ^7l 3i^7;> Sfe *2l ji°lfe n ^t-ll €';'llBr>fe <^>'?l7l7> 01^4 :S^«l-<:>^ 

» ^IMfe 47p<foi^ :i7^;^l- £^ ^eljiPloiB^, ^7l i:i-7><y=oi^ jz&^> afe ^elji^sl ol-°l7li2i- >S-7l s-l<y:^§>a- 



-^7] <^}^7]7} ^7|1 Ol^ $7l]5l-^ Jl^;^> 3Efe ^el^l^lSl <^lS.A^fe, O>ol7]7| =.7|j o]^^ ^7^^^, 7.}<^^d^ ^7^^ 

H>^3l«l-7llfe 3.000 m^l 10.000.000 ^3E.ol ji, ^V7l ^ElJUHs] &;^V^^ Ml-^3l*>7ilfe 300 ifl^l 3,000 ^S. 



ClT^M-, ■& ^^S: H>^3|*»l1fe ^-8-^2l- <»>^7l7> 2711 ^TflSl-^ Jl^>l> Hfe -g-elainl ^-g-^Jj-g- ^ 

^^7l^ -frSt!- ^. e^«fl Sife ^ ^■%-7]. ^ n^^Al^ol^jT). o>nl ojrol^^ 5'l-S^Al7l2l ^^^^ 

^ ^ aWfe ^ol^l-. ol ^^S\ ^^4r SV-S-ol -§-olel-aL ^^jo] :^cje>i:«l -B-Sfl'^^ ■fr7l-g-TJ|l* 



^ ^-g->^l ^7>5lfe ^7l 7'l-3.^Al7l£l *>3Sl-;ql, ^ n^4Al7lsl #^^^1- ^tb n^iLclol 

''l^(carbodiimide)* S^t!-i^. H>#3)*>7llfe. -^-71 5-1- s ^lcI ol nl c - edc (l-ethyl-3-(3-dimethylaminopro 
pyl) carbodiimide hydrochloride), EDC^ -n-'^Vth ^S:^ 7}^ l-"§-^-3-(3- clD|l^«'>nli;H.S^)?>3.JtT:loln] 
■^■i-, ETC (l-ethyl-3-(3-(trimethylammonio)propyl) carbodiimide). CMC (l-cyclohexyl-3-(2-morph 
olinoethyl) carbodiimide) -§■ #<i ^ S}-^#cflAl -^^^ ^ ^t\; 



ul-^^l^Tlfe, -g. ^igfil aV-g-Al >a-7l uv-g-s) iiL2:;Hl* ^slS(optionally) ^7>% ^ Slcf. -i-ofl ^ oj^n 
«^^J(active) ofl^Efls* ^ -S-71 ^V-g-Sl iiL2:;^S.Ai a>^^ ^ 5^0.0!. >a-7l ^.Si'y^ 

2\ a>^3l^ oflS.>M^ NHS (N-Hydroxysuccinimide), HOBt (1-hydroxybenzotriazole). HOOBt (3.4-dihydro 
-3-hydroxy-4-oxo-1.2.3-benzotriazine). HOAt (1 -hydroxy -7 -azabenzotriazole). Sulfo-NHS (N-hyd 
roxysulfosuccinimide) -f-tfl^H -9^^^ -f-ol Jlcf. 



NHSsf ^V^sl ii2:;«n« A>*^ ^V-8-*>:^l ^Sl:^ ^a-fofl -s^g 7|.:E;g *l«i^€-t> -S-£^2l l-^^^ofl 

1 *1-<»l7> aSi^H-. N-o]-a-f 55fl«»>iq- ^-Br •¥-^#3) ^>Jol ?}-dt^cl-. 

^}S.^^.]7]s] ^«B. ^ Si ^y^^^ ^^ojl-^Ai. «>-§-Al EDC» 0.0001 ~ 100 mg/ml 71- sl^^ NHS 

* 0 ~ 100 mg/ml 7> ^7>^ ^£ Sltf. 
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^^21 7}M^ ^l^^^-tt -e-S.^ ^ ^IS'S-'S'^^i ^]-8-€ £fe n <?foi^<goi ^y,}^^ lo.ooo ~ 10. 

000,000^1 a>^3}*>ji, s «V-§-Al £^ :i -y^ol^^s] :^:£7]. 0.01 mg/ml ~ 100 mg/ml o] 

sAife T-is-a- -B-t^. #oHi€^^ «m^€-iv £^ ^ °<^oi*<g, ^oHim^€ *i'a:w-t}- ^ "3=0]^ 

<§S1 ^ safe ^M7]7} 1- o]>8-ol ^ElS. ^ ^ o]^^ ^ <^fe ^}^7]^ t^^ ^-B-^ 

■& 7}M^ «l^^€-t> ^ ;«(l2:'8-^«i||/i A>^^ o}^7]7} ^7^ o]^ ^;»Mfe j1&;^> Hfe l-5luIolfe p 

^'gSl SV-g-oll A>^S)fe -§-nl|Sl oflsfe #. ^#^-§-"-11 « ^ Si o.^., olofl tb^gs]^ oj-vjc).. ^ 

4 ~ 6 ol H>^2]«rl-T:1-. ^ ^"^S] ^7] a>^Al «V-§-Al;a:^ 0.5 -20 Al^o] ^^g-^clii^, 2 a]^ y^s.7} 

^ ^"gs^ S-oj) l-8-A^o| 7].ii7^ el^Wi> -R-S^fe ^(gel). ^. HlE. ^ xil|4^(mesh) ^gEfl^ ^l^S^ 

A *-S-<^A^, Ag^^^o. t3-^;^o|l ^^1^ :§.^o^ Mj-i^ofl o^sl-o^ ^/£fe ^ SJcl- 

SZLi^sq. :S HS.n>S.ziBfl3il, aS.T'VSnEfla), 3.S.^\S.ZlAA , ^ ^s], -g-nfl ^^ o]^^ ^ 

^, Sl-71 >a^Hfe -g- ^, ^ ^^fil Vfl-g-ol ^7] -aA]ofl61I o^tJII ^jgSI^ ^ o).qc}._ 

^AH 

-a^'-Hl 1 : 7lS.-tl-^S. 7\^^ HA -B-S.^^ ^12: 



^-§--^1 ^J£7> 1.25 mg/ml o] *1^^€-^V i4e^(^;^1-^ : 2,000,000 o]-^) ^1^584. S ^-§-a1 ^ 

£.7> 0.625 mg/ml t>l ?l£-iV-<S^ ^r-g-^Ji^ ^l2:^t:l-. ^7] ei'^-^^-tV ^^^^ 'r-S-^^ Ja^l-Al 7] ^a^ 0^7] 

<^ ^7l ?l£AV_«Ai.^^«!j.g. ^7>«t:1-. 71 S.-a-^A}- ^-8-^01 «7>S|^ 7l£-t!-«1«a^^Al-4I^«»l 'S'^^SlSlcf ^ 
^-g-^Jjol ^ pHfe 4 ~ 57> 5lSicf. c^7lAi ^ Sfl^^A^ EDC ^ NHS* 4^ S 12^ ^5. 

5. ^^«^] ^7\^^'^t\, ^7]- 251CoflAi 2Al^ :f.o> «}-§-a1 jacf. 
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[S. 1] 



5 


EDC 


NHS 


(mg/ml) 


[EDC]/[HASj COOH] 


(mg/ml) 


[NHS]/[HA2] COOH] 


A 


0 


0 


0 


0 


B 


0.2 


1/3 


0.24 


2/3 


C 


0.4 


2/3 


0.48 


4/3 


D 


0.6 


1 


0.72 


2 


E 


1.2 


2 


1.44 


4 



% ^3E.ol|Ai 2.^ pH<^l^i -g-«ll5)^ ^^<^>«H, -g-«fl« nfl7>^] IN HCl * ^i^i^l 

^7l-sfl^°jcf. 6\ ^7H^ 30^ ^S. ;tJa.HlSi^H, 100 ml %-^^^<^ IN HCl 3ml ^^S.7> ^^^cf. i+H^l -SI"* 
(EDC ^ NHS* ^7>b(1^ 2:^.^3. ^e|«1-c^. ^iS-il-sJ- -Sl^-f-^-^ol 6>o>olc ol^x] ^^^-Ji 

^^Sr] o]^ ^Bfls. ^^El^l nlav-l- o>ti>o1= .f-Sfl ^jm-a-o.^. 7\^-^ HA -B-5.^S.^El 

-An^ =r SaSi^. -tV^el^fli -g-«Ils]^l ^3. c^-^sl #5. ^l^jsH EDC ^ NHS. ^bIji ol^s^ 

^-S- ^-tv#-i- ^, 251C <>11>H ?i2:^mi^. *«fl §^ «-8-^J?l ?lS>tV.5.s. 

7>Ja€ HA ^ EDC NHS* ^<^1 ^7>t!- ^^^-a^r^ ^^^^^ <a=sl Ag>g^^ 

5a^.e.t^. z]- ^ofl t()s>o^ ^s.^ 7l£>it.^^ 7>5l^ HA -B-i^l^j <a=^ c^-g-sl- ^S-Sttl-: B ^. 49%: C 58%: D 
•S, 71%; E 77%. 



^Ajo^] 2 : T'lS.AV.e.S. 7>51^ HA -a-S^l^ ^13: 



St-i-^] ^J^7> 1.25 mg/ml ©1 ^m^^-i]: i4H-i-(&^>^ : 2,000,000 ^-g-^-a- ^l^SJc]-. SE «V-§-a1 

£7> 0.625 mg/ml ©1 ^iM-tl-^-tl- ^-8-^* ^l^ifS^. ^ ^^l^fl l^)- •f-<ath ^j-Jg o.^. ^l-S-Al^lul 

%^ -i-l-^^^ ^'iS-a-.^S. 7>i5l^ HA -R-i^l* ^ 5Z^^. ^Al<^l 1 -iAisf «>^7>;^1S. EDC ^ NHS* 

€ HA -frS^sl «g=^ cl-^s). :y:5*cf: B-1 5-, 53 % : C-1 ^. 62 % ; D-1 69 % ; E-1 ^. 77 %. 



«>-§-Al ^£7> 1.25 mg/ml ^l^i^-g-tl- ^Sf - ^-8-^* ^^flS^q-. a ^^a] :^E.7l- 0.625 mg/ml S|H 

pHfe 4 ~ 57> SlSicf. C.17H Sfl^^A^ EDC ^ NHS* S 2iq- ^£.3. ^7>«||^$icl.. ^ 

7> :f 25TC<^|A1 2Al:a- ^-i-Aj^cl-. 



^iS-a-HA ^S^^S^ "d-^i^. EDC ^ NHS * ^7\^ ^^(-g* < 7l-> , < q- 

> , < 4> )ollfe -iAlcfl isj- 3)-^ o.^ -a-^21* -^S^M^ EDC ^ NH 

S * ^7>«|-xl ^-9-(>Sl- < ^> )ol|^ ^^El* «>;^) ^ji jg;^]^. ol^;a^o.^ 7lSA>-HA 

^^^(-81- < ^> )* ^Sicf. ?l2iAl^ 4: o.lN ^-g-^^-^ll zl- ^^l-ol 0.02 %(w/v)7j- Sj£. 
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[K 2] 








X3 S 


EDC C me/ml) 


NHS (mc/ml) 




< 7V> 


1.2 


1.44 


120 >^UV c)l>y- 




0.6 


0.72 


120 >^l7> ol-^ 


<c}> 


0.2 


0.24 


80 A]^ 




0 


0 


1 A]?> 


5. 2^1 'Sl^'MI cfl«B^1 IN -S-a- =^-8-^«fl "^f^^* <a-<^l-iL7l ^«fl 1 %(w/v)7> ^S.^ in <g'tV^-§-«!i«>fl -gi-^- ^ 


3] 








-St 


IN HCl(^-§-°-!})miA^ 24^]^} ""^m^ 1% (w/v) 4 'St^ '^f'S- 


<7>> 


















-S-sflsl^ -8-°-!}* ^^Jt. 



£tb S. 2S] -Sl-i-Sl al-g^ofl t|l^ tH^^^ ■y:Ol-^7l fltflAi. IN -S^t+Sl- ^-g-^oll 1 (w/v)% 7> -^-71 5. 

2sl >gl-l-* ^7>^ :fofl a^sj-^A^ -g:^^ ^4, < ^l-^l ^-f ^ 30 ^ifl<»l| ^^o] ^^tri 

^.2.^Ai ^Efls. M-t^:^! 10 <aol^ ^Efli- ntfls. -fi-^l^l-Stl-. ^sq-fe, < 7>> , 

< i4> , < t:f> Afl^^ol HA ^}o]S] ol^^^ofl oj^ ^el^} ^^s. ^o] o>q 



^1 4 ofl ^l^l^VScf. -^'a^fl S1S>^, ^rii c,]^^ Bl-o. j-j^AVfil c>Dl2). o]^ HA Si ?l-s.^A]7lSl C=0 ^Hefl^^l 

(stretch)-^ 21 tb 1728.6 cm -f-es] 3la7]- 7}-^ «}-g-ol ^o] ^^^^s. ^cfl^ o.^ ^ ^ 1 

ifl^l 4 SEt!-. o)^^ ^iS-tl-Sl -asV c>^Sl €^(deformation)<H| 1557.5 cm ^^a; Bl37> 

7V51sV-§-ol :5!<9€^^ >S-tfl^ :^^^c^ < 7>> 6fl rfii^c) (shoulder) ^^S.^ ^«>> 5a.g..i, 

^ 9X9X^is. 1 xfl^l 4 ^2:). o] ^2)-^, ©i^ji oj^^ ^ 3h-g-7l, ^ 6>^7lS!i- 7'>a^Ai7l7l- *>o^ n <g^c>i 
M.<^^^ ^o]^. c>Mo]^s] C=0 i:S.^lAl(stretch)<^ s]^ 1600.6 cm -^-esl s\3.7} 7}Mi}:-%-o] 
^Cfl^ ^7>«1-^ AV^ilj. «.^^t|.(£ 1 iflxl 4 #2:). 71-5171- ^^^^^ :t^<»l ^7l-*l- 

j1. olofl nj-el- o].ol-ols.2l C=0 iS^l^K stretch )<H1 3il37> i^^-^(wavenumber)S. ol^*>fe :^^-g: ^ 
olfe ^6.3. Slfe'^fl, "S^^^ ofuVols. 3113 ^^1(1660 cm -?-e.J. Bioactive & Compatible Polymers.9, 

429-447 (1994))^cl- ^-8: ^1-^^(1600.6 cm 3^3:71- M-El-\+ a>^^, ^igofl ^tb *^<»1 7>Iil^^c|- 

A>^4£ -^-^SlSicl.. nl-21-A^ ■& ^"^-^l £1^ HA -B-£^7> c>>n>olc ;g^o1] o^cfl 7].:575lSi^^ ^ 9X9X'^. ^"(k 
^ ^fe -^liBfl a(1745 ~ 1760 cm )o\^^ -¥-^^^.^^1 Ai-(anhydride, 1800 cm )2l ^^ 
H^'S-oflA^ ^^Sl^l ^5li^(Silverstein 5^ t^^t^, ^ ^ .Spectrometric Indentification of Organic Compounds, p 
p. 122-124, ^lol. S!l-<aBl & Al^, .^f^ (1981)). at!- EDC# Af^^ "fl S©! ^^^Ife -^-tl-l-^ N-«»>^^anoKl7 

00 cm-» )S1 n^S. d^^E.^ >a-<HlA-l ;a-:g-Sl^l ^5*cl-("l^ ^5.527.8932: #2:). 

01 S-*l:i3j.Sl. >S-7l tfl^ vfl^ Al^ ^^.-^^S. 7}M^ HA -^S.^^ ^ 
2:Sil- n ^-^s^^-^ S. 5ofl H^^l i4^iflai=l.. 

^Alofl 4 : ^o>All^^^ HA# ol-8-«V«^ 51*> HA -S-JEjifl^l ;*il2: 
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HAS] =T"^«>7l ^sH, 0.2 ~ 10 NS] NaOH * ^l-g-Sl-<«^ HAS|- 25 ~ SOtlofl^^ 1-30 a];?}- :s.o> 

-§-^^1^. ^-§-2] HCl S ^^Al^ ^«8S>^o.B^, ^ -f-^fl ^oHl^J^€ HA» ^ 9XSA^. 

^■S- ^3^^^ of^s] <a:-g- S.^(Roth)sl ^^^]^(fluorimetric method) (Anal. Chem..l971,43. 880-882 ; 
J. Chromatogr.,1973,83,353-356:Clin. Chem. Clin. Biochem., 1976,14.361 -364 #2:)^ ol-8-«V«^ ^^^^ 

^^Ml^S. = ^£.]/[HA3l ^4 la-^sl X 100(%) 

HAS] «}:^ la^^S] HA ^^«^ ^Vs^Aly]?} ^^^t^^ ^ofl 2}-<?]-SVo^ n3^A]7l# ^^^^^ ^ 

9}S.^^^]7]^ ^^-g- ^.J-'SCAnal. Biochem.. 1962,4,330)'>11 2]Sfl =^^^«V5ic^-. 



^-g- ^=1-, «-oHim^^:£^ 1 ~ 40% 7} ^jq- ^^^o_s. ^o]xJA ^«iH]^^€ HA» ol-g-Sl-o^ M^} 

^^*>S5li4. 10 mg/misl ^o>>*fl^^€ HA <^ 2.4 mg/ml <»1 EDC*. ubIoI 2.9 mg/ml N 

HS* i#al 25t:ot|Ai 2 A]^ ^oy ,i^^x\7]ji ^;*flt!- ^ ^^^m^. ^ ^3)- «-S-^J°] ^^l 51%^ 
S. ^^^slSicf. ^7] §ofl 1-g-A^oi 7].j5,^ HA -B-S.«l|s] ^21. Ji^^ofl tfltb vflA^ Al^;^^)-. 0.1 N -S-it ^-g- 

«Bo)|Al 48 ol>a-, zlUjl 1 N -^-g-^i^oflAi 10 «a o]J^ «-g-«l 'S-^S. n ti^l)-!- -S-:^lsl-sa^ ^ ^I^IJ- 

^-8: -a A] oil 33|- ^-a^ci-. 



^^"•I'^fl 5 : ^<»>>H|^^€ HAS. 71-iil^ HA -B-iE«l|Sl 



71S.A>4 v,}^7}^]S. ^^MW^ HA^S. 9}S.^^:\7]^ St-S-^ ^ safe cf^^l o>ni7i7]. ^Tfltbcl-. ol o}^7]M: <>] 
-§-SH ^^Hl -fi-^>tb ^^.2.5. l-^Ajo] HA ^3l-^ ^ 9X91^. 0.5 mg/ml o] SlJE^ ^c,}^ 

«^Ja HA fi)- ^m^^AV i4S#(&;^>^ : 2.000,000 ^l^)©] ^-g-^Ji* ^. 0.2 mg/ml <^1 ElS.^ EDC 

nelul 0.24 mg/ml o] SlJE^ NHS# 25'C«^>H 2a1?}- ^oV ^-g-Al?! ^ Jg;<il«l-ul ^ l-ofl 

Ir-g-^^^ 56 %2] ^=-^5. ^^jslSii^. Aj^^^ l-oll 1-g-A^oi HA -frS^sfls] ^Vi). SL<S^<^ tfl^ ifl 

0.1 N ^-g-^^^Ai 48 A]^ o]^, jzEjji 1 N "g^Hs-i- ^-8-^ofl'«i 10 <a ^l-S- l-8-?l n 



•^'^H 6 : ?lS.A!-o.s 71-st!: HA ^l^^H^ ^ 



^-§-Al ^£7> 1.25 mg/ml «) ^S.^ i4e^(^^|.^ : 2,000,000 o]^) ^-g-^^S^ ^12:18^. S£ ^-g-^l ^ 

£7> 0.625 mg/ml o] 3e|je^ ?l£>5+-«g^ ^■g-'SI-i- ^fl^i^cf. *1 -a-f-^-tV ^-g-^^ -B-al ^i^o]s<>I| 

<^7lo(l a is^ B,C, D. E M i::f<3=?l- ^£3. EDC fif NHS« ^^^^ ^ojcf. ^ 7]S.^ 

: B-2 5-, 51 % : C-2 5-, 63 % : D-2 5-, 70 % ; E-2 5, 79 %. 



IN ^-g-o-^vflofl 1 (w/v)% 7> SIS.^ ^7]-t!- 51^«>^A^ zi o^^-^ ;aai 10 <So]^^ 7]7V * 
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^-i-A] ^£7} 1.25 mg/ml ©1 ^S^^ ^]'^^^^ : 2,000,000 ^-g-<a»^ ^3;!ai^. £ ^-1-^1 ^ 

5.7]- 0.625 mg/ml o] 7lS^-'g-tV '=^-g-^-i^ ;^i]2:^t)-. ^H^t^ ^l-a^^-a- M-Ml- ^-g-^J?^ -fi-e) f-BflolHofl 

cH7lofl a 1S1 B,C. D, E ^2)- cl-of^ EDC NHS» 1#<H ^SX^. ^ ^^n^ ^. 

: B-3 5-, 47 % ; C-3 5-. 61 % ; D-3 70 % ; £-3 "S:, 78 %. 



IN <g^M-S# "^^^^tfloll 1 (w/v)% 7> 51:e^ ^7}^ ^<^1 'a=>a-a: #1^^ ^ts)-, 10 -aeH^-S^ 71:?}- ^ 

^X\d\] 14 ^o. Hj-ig o.^ HA -ft-S^-i- nl^«j.7fl :S6> §oiq. A|El<il«g^ ^ofl ^aVa]^^ nq ^a}7]S. 

HA -S-5.*l| w)S -g-^Jiol sl^cf. 

9 : ?ls.>!+o.s. 7}SL^ HA -frHjiflS ol-f-<H^ bIh. 

T^'a 7>^^ HA -R-J£Sfl «1E. -8-^0] filSirf. 

^A]c4l 10 : T'lS.AVo.s. 7}SL^ HA -a-S-^lS. 01^01:51 :g 



Sl-g-A] ^£.7> 1.25 mg/ml <»1 ^l-S-f-^-a: M-S#(^;^>^ : 2,000,000 "^^-g--^^ ^12:^1:+. s. ^■%-^] ^ 

S.7} 0.625 mg/ml ©l S|£3- ^ISa^-^a}- ^-g-^^ ^l^i^cl-. -^J-?! ^m^^AJ: i+S^ «^^-g-^^ Iil«>Al?l^Al 0^7] 

^J-71 7ls.AV-.gA>^^o^^ ^7m€\.. (^7M 0.2 ~ 1.2 mg/ml o] EDC*. rielj;i 0.24 - 1.44 mg/ml 

01 S1J£^ NHSS 25t:o1lAi 2 ^-iV «V-g-A)7]ji ^ ^l^Al^ar^. o^7lAi :ystb HA 20 

0 ~ 700 mg * T^^«1-Sa^. ^7] HA -frS^S} ^^«1-Ji #o11 48 a]^ x^7}^ ^ ^°fl §^ »7)» ^ 

^J** ^l^«]E)(rheometer)S. ^jgsl-ojT:!-. ^ ^jH- cf^af ^^^11- ^ 9X9X^. 



th-n-€ « ^^/HA-fi-S^ = 1.5 ~ 3.0 

0.01-0.1 Hzfil ^^'^<^^^ J2.1-Bl>i( storage modulus) = 50 ~ 300 kPa 
0.01-0.1 H22I ^l^-^oflA-l 2^ a-l-Eliidoss modulus) = 8-50 kPa 



01 SL^^^i ^All-^: Jl-?-i2f -B-A>tV S^o]!:!.. 0]^ .g. ^tgofl oj^V ^^o] 7]-iiI^ #^«^lBf^ A>^4 .^-^J^fe 

3\ ai-Sl A: 51 2.#Sii ^;*17> ^7lfi)- »&^ofl uZ^g^^Q-i- ^lid « ^Efltl HA -fr 
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11 : ?lS.-a^o.s. 7>iil^ HA -frSSflS «»1^<H€ T^^^ ^ ^12: 

^-S-'^l ^£7> 1.25 mg/ml o] ^l-^^^-^ i4Sl-(&^>^ : 2,000,000 ^l^*) ^-g-^* ^l^^cf. a ^-S-'^l * 

£71- 0.625 mg/ml «>1 s'lS^-*^^ ^-g-^-fr -^V] ^mW-tl- ^-g-^iS* iH^'^l^m^i <^7] 

ofl T-lS-a:-^^ ^-g-^!!^ ^7>^cf. o^7]o)) 0.2 ~ 1.2 mg/ml EDC», ^el^l 0.24 ~ 1.44 mg/ml 

ol ^S.^ NHS-& ^jl. 25"C<H|A1 2 «>^Al7l jl ^ ^idtAl^acI-. 0^71^1 HA -^S.^ 20 

0 ~ 700 mg * ^s-S^I-Sa^^. HA -^^^^ ^^J*>:il l"^ ^7> 48^]^ JgS iJ-^l^M, 

€ ^ ^«t|?l HA -frt^* ^ 9X9i^. ^7l ^71^ * ^EflSl HA -fi-:E*flSl §-8: #7]* ^ 

^o>\« ^. ■g'7>t!- HA -B-s^ ^^'a- 1- ^-8-^^ ^^«l-sai^. «1 -i-^ ^-fi-^ ^si -8-««J-3l « 

^#-ir 5^i«lE|(rheometer)S ZL ^3)- c^-^al. ^^^11- ^-g- ^ Sl^Ji^. 

^-B-€ # / HA -H-S.^ = 1.2 ~ 3.0 

0.01-0.1 Hz^l ^^=^011^^0^ x-]^ S-l-Bli = 60 ~ 330 kPa 

0.01-0.1 Hz^ ^^T^<>l|'«i^ S.^'s-^^ = 10-50 kPa 

-a^^lc^l 12 : HAJq- n^^^^A^^ ^-§-^1 ^S, EDCiq- NHS^ -^Sofl n1-€- cf'S^tt #^^3^ 7>J51^ HA -^-£^21 ^1 

: 300,000 ol^l- ; 300,000 ~ 3,000,000 ; 3,000,000 o]-^ 
: 0.02 mg/ml ; 0.1 mg/ml ; 1.0 mg/ml ; 10 mg/ml ; 80 mg/ml 

7is^fii 71.^^ ^-§-^31 SLA] (1% o>>mEA> =^^^oi»oii 7is.>a-o| i%7> 

: ^^^;i>^ (20 - 200 cps) ; ^Xk (200 - 800 cps) : ulS-:^>^ (800 - 2000 cps) 

n^-^^ ^£.(mg/ml) 
: 0.005 : 0.01 ; 0.05 ; 0.1 ; 0.5 ; i.o : 5.0 ; lo : 20; 40 : 80 
^•%-^\ EDC ^£(mg/ml) 

: 0.00096: 0.0048: 0.0096: 0.024: 0.048; 0.24: 0.48: 2.4; 3.84; 4.8; 19.2; 38.4; 76.8 
Sl-^A] NHS 51 *:£(mg/ml) 
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: 0: 0.000576: 0.001152; 0.001728; 0.00288; 0.00576; 0.00864; 0.01152: 0.0144; 0.01728; 0.0288; 0.04 
32; 0.0576; 0.0864; 0.144; 0.288; 0.432; 0.576; 0.864; 1.44; 2.304: 2.88: 4.32: 4.608: 5.76; 6.912; 8.64 
; 11.52; 23.04: 34.56; 46.08; 69.12; 92.16 

==r^€ J'lS'tV.^S. 7>StF HA ol-§-*><^ ^Ajofl iQS] ^<Q^ ^g-^^ ^>-g-«H ^ ^Efl"?! HA 

# / HA -^S.^ = 1.0 ~ 5.0 
0.01-0.1 Hz^ ^^'T^'^^^^ 2.*a|iii = 20 ~ 410 kPa 
0.01-0.1 Ylz2] ^^^oflAisl S-l-elri: = 2 ~ 60 kPa 

1^. 



^-g: pH SI 3:?!oI|>H£ 7^31 SJcf. Zielul EDC # ^l-g-^M HA 2^ S*>^^ 

Til -g-*ll€i^fe 'S^^ l-^':'!!^. fe^ ^^A^^ jiol^ ^^^V §A^c^ Ag^] ^^Aj Tllsel-^ ^ 



^^<^ '^^7]^ o]^^ -B-s-tb ^. safe ^ 2i-^7i, 2^ ?>^4Ai^oi-8-2i- o>Di <a=oi.g.^ n^^^iyisi ^^^^ 

^ ^ ?i3:«>fe 5L^*>fe ^olcf. ol ^.g-ol ^o]^3l ^;^ol ?>^a:«^c^ -^yl-g-nfl* 



^ ^^ol 7V^^^ ^^^M7\] 9X<^^^ -^^it!: 53<»1^. olelt!" ^ ^^«>1 ^-f-^ ^si^^ig^oj) ^s>fe 
(57) ^^£1 

1. 
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2. 

-^■71 ^-g-^ S£fe f'^^ 4^<g«i-aL. 

^71 ai^;^> afe ^elui^fe =L tVofl «»>^7l7> ol-groq. «g=^*># wife c|.7>'3=oi^ :a^;^V £ 

fe ^alJiBlolo^, 

^7l T:^.7>'g=oi^ ji^xF 2:fe ^elJuHsl ^}^7]s\^ >a-7l «l<a:^S->a- afe :i «3=om«8sl ^\s.^^•]7]9^s\ ^^7la^ o] 
ol-8-*^<^ M^M^ ^-S-^ #^Ai7ife «>fe. 

>I1 1 «J- £fe >f| 2 ^ofl 5a<HA-i, 

^7] 3.^7\- £fe -arBluli^7> ^IS-a-, ^IS-i}- -B-S^. *«Him^« ^l-a^M £fe =1 <y=ol^<g. ^oV^fl^^^ «ri<a: 
^€-t!- £fe Zl <3=o]^«gSl *-§-^ ^ safe <^V^7]7]- l- Ol^^o] jgE^c ^ -.oflA^ ^^Slfe ^^1-2. 

5. 

^ 1 ^ SEfe ;*(| 2 SJol^, 

Sl-l-ofl ^o^«>fe ^l-a-^^^V Sfe Zl •y^oj^.g ^]-a.4Al7l tfl ^71 j1^;^> £fe ^elolDlSl o>ol7]s] j ; q.QI 

~ 100 ^-i- ^=8 §>fe, 

^n^^ 6. 
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-a-^i s£fe =L -s^o]^^ o.sAi 10,000 ~ 10.000,000 si\ ^^s^ 5Efe :j. <g=oi^^-i- A> 

^■S-'^l *l^^€-iV £fe ::i *3=«l^<gfi1 ^£7> O.Ol mg/ml ~ 100 mg/ml «>1 SlJE^ *H ^-i- ^^^S. 

7. 

^]-s.2ttqolTilcfe EDC (l-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride) ^ 
^^^ofl^i >»d^Slji, NHS (N-Hydroxysuccinimide) ^^#-g- ^7>«>fe 

^ 7 ^ofl sa^H-'i. 

EDCiq- -B-AVtl- 7]-^ l-<&^-3-(3- T:1oil«fMi^5.^^)7l- = iLc1olnl cs. ETC (1-eth 

yl-3-(3-(trimethylammonio)propyl) carbodiimide), CMC (l-cyclohexyl-3-(2-morpholinoethyl) carbo 
diimide) ^ -^^^ jI, 

^-S- :a.2E:JflSA-l HOBt (1-hydroxybenzotriazole), HOOBt (3,4-dihydro-3-hydroxy-4-oxo-1.2,3-benzot 
riazine), HOAt (1 -hydroxy- 7 -azabenzotriazole), Sulfo-NHS (N-hydroxysulfosuccinimide) •f-<>fl>H -?d^=| 
^ -a sis ^7>*l-fe ^^^^ «>fe, 

10. 

^-§->^l EDC« 0.0001 ~ 100 mg/ml 7> NHS* 0 ~ 100 mg/ml 7> sl3E.^ ^71-el-fe ^^'.^S. SF^, 

11. 
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12. 

11 ^ofl $Xo]^. 
Al <>^^^}^ 7>;^lfe al&^^> SE^ -i-eljioloiji, 

^^*J- 13. 

11 ^ SEfe 12 «J- <^ 9X<^^^, 
^7] ^^7.} £fe ^s]jir^7} 7lM, ^m-a- -B-s^, ^oH]m^€ ^l^^^-a- SEfe n ^<}=oi^<g, ^oHi^^^a 

14. 

3^1 11 «J- £fe ^1 12 9X'^^^, 

^-S-°l| #<=^«1-^ ^^l-y-^^-^ afe :i "y=°1^^2l ?Va^Al7] ifl ^7] ji^;^> S:^ -i-eloiDlsl oV^7lsi Ml-l- 1 : o.Ol 
~ 100 ^S. ^]2i^ ^-i- ^^^S 

15. 

16. 

^T^^J- 17. 
18. 
19. 
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^T^^ 20. 
22. 

^1 11 *M $x<^^^. 

S.^ 1 



V^al£ (tranimHtince) % 
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¥^SE. (transmntance) % 
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3 

^^S. (transmittanee) % 
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^^S. (transmittance) % 
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£^ 5 




-i-r-h- 

COO-NH,* 

7>S« HA 



NH,CI coONa 



NH,OI 



EDC/NHS 
7>a 
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